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Abstract
The primary goal of this study was to determine if an eight-week exercise intervention
can improve quality of life and decrease fatigue in breast cancer survivors. The exercise
intervention was uniquely designed to foster learning and improve the self-efficacy of the study
subject. The first four weeks of the study encompassed learning to format an exercise routine
based on the recommendations of the American College of Sports Medicine (Garber et al., 2011)
and learning basic exercises. The final four weeks of the intervention involved the subject
implementing their own unique routine with the supervision of the lead investigator. The
outcome measures include a quality of life survey (Ferrell, Hassey-Dow, & Grant, 2012), 6Minute Walk Test (Guidelines for the Six-Minute Walk Test, 2002), and Fatigue Severity Scale
(Krupp, LaRocca, Muir-Nash, & Steinberg, 1989). The results of the Fatigue Severity Scale
showed an almost five-point increase in fatigue. The quality of life survey had a sixty-one
percent improvement or best outcomes and twenty-two percent worsening. Improved learning
and self-efficacy were found in this study.
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Introduction
According to United States Breast Cancer Statistics 1 in every 8, roughly 12%, of women
in the United States will develop invasive breast cancer in their lifetime. As of 2019, over 3.1
million women in the United States have been detrimentally affected by breast cancer. With
early detection and advancing treatment, women are living longer after diagnosis and treatment,
causing researchers to examine long term side effects of the disease (U.S. breast cancer statistics,
2019). Researchers at the City of Hope developed a quality of life (QofL) survey for cancer
survivors consisting of 41 questions with four domains: physical, psychological, social, and
spiritual well-being (Ferrell, Hassey-Dow, & Grant, 2012). This survey was revised after a
yearlong pilot study conducted in 1995 (Hassey-Dow & Ferrell, 1995). In 1996, a similar study
was done with breast cancer survivors. Overall quality of life seemed to be diminished in this
population. There were reports of several physical symptoms including nausea, fatigue, and pain.
They also reported psychological side effects such as anxiety and depression (Hassey-Dow,
Ferrell, Leigh, & Gulasekaram, 1995).
Roughly 30% of breast cancer survivors experience varied levels of fatigue initially after
treatment and up to ten years after diagnosis (Ganz & Bower, 2007). Fatigue is associated with
feelings of distress, sleeplessness, and depression. Some women find it hard to tell the difference
between these issues. It can be hard to define fatigue because it has both physical and
psychological components. A cycle seems to occur when increased fatigue leads to decreased
activity (Bardwell & Ancoli-Israel, 2008). Previous studies have used exercise interventions to
improve quality of life and decrease fatigue. Each study has different designs including
resistance training, cardiovascular training, or a combination. They all showed significant
changes in the variables of interest to this study (Yağlı et al., 2015; Hagstrom et al., 2016;
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Shobeiri, Masoumi, Niavesh, Moghadam, & Karami, 2016). The first hypothesis of this study
falls in line with the previous research; exercise will improve overall quality of life and decrease
fatigue in the study subjects. The second hypothesis states that the design of the exercise
intervention will foster learning and increase the self-efficacy of the study subjects in regards to
exercise.
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Literature Review
Quality of Life
The previously mentioned 1996 study of breast cancer survivors was compiled from
survey data from 294 survivors using the Quality of Life- Cancer Survivors Tool (Ferrell,
Hassey-Dow, & Grant, 2012) used in this study as well as the Function Assessment of Cancer
Therapy (Cella, 1994) tool and demographical tool. Much attention has been placed on women in
active cancer treatment. These researchers emphasized the importance of looking at the quality
of life for breast cancer survivors after treatment to understand how women live and cope with
this disease. The four original domains were reviewed: physical, psychological, social, and
spiritual well-being. On the physical side, pain was the most problematic followed by fatigue,
weight gain, and menstrual/ fertility change were reported. On the psychological side, body
image changes, fear about cancer and uncertainty over the future, and depression were seen.
Social well-being concerns included being a burden on family and friends, changes in sexuality,
and work-related issues/stress. It is interesting to report that in spiritual well-being they felt
hopeful and that they had a new life purpose (Hassey-Dow, Ferrell, Leigh, & Gulasekaram,
1996).
Fatigue
Fatigue is commonly measured using a 6-minute walk test (6MWT) (Guidelines for the
Six-Minute Walk Test, 2002) and Fatigue Severity Scale (FSS) (Krupp, LaRocca, Muir-Nash, &
Steinberg, 1989). Galiano-Castillo et al. (2016) evaluated the 6MWT as a tool for measuring
physical function as it relates to fitness levels, quality of life, body composition, cancer
symptoms, and psychological state. They performed the test on a treadmill with 87 breast cancer
patients. The subject was told to walk as far as they can in six minutes while increasing or
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decreasing the speed as appropriate. They found no influence on performance based on cancer
stage, lymphedema status, surgery, and type of adjuvant therapy. There was a relationship
between 6MWT and fatigue, overall health, physical and emotional function, pain, dyspnea,
cognitive and social function, loss of appetite, and body mass. They concluded that the test
correlates with various aspects of health in this population. The strongest relationship was
between 6MWT and pain. Pain is a common symptom of cancer treatment; thus, higher pain
levels can be associated with lower aerobic capacity. Inactivity can lead to increased pain,
fatigue, and lower muscular strength. Fear of pain can also inhibit daily activity. They also
found a fair relationship between 6MWT and body composition, trunk dynamometry, and sit-tostand test. They concluded that there is a relationship between distance walked and physical
function. Many women have significant weight gain following treatment and a decrease in
physical function and activity (Galiano-Castillo et al., 2016).
A study conducted by Stone et al. (1999) used the Fatigue Severity Scale (Krupp,
LaRocca, Muir-Nash, & Steinberg, 1989) to evaluate inpatient, elderly patients with advanced
cancer. They found that the elderly non-cancer control group scored less than 42 in the 95

th

percentile. They concluded that severe fatigue for the cancer group was a score of 42 or greater.
There was a significant relationship between fatigue, pain, and dyspnea in the cancer patients
(Stone et al., 1999). A year later Stone et al. (2000) conducted a similar study and found that
15% of recently diagnosed breast cancer patients had severe fatigue. There was a significant
relationship between fatigue severity and quality of life which was found to be true for both the
cancer and control group. The relationship was more significant in the cancer group (Stone,
Richards, A'Hern, & Hardy, 2000).
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The underlying mechanism of fatigue is hard to define because it varies from patient to
patient. Bardwell and Ancoli-Isreal (2008) have found some strong links to fatigue: depression,
sleep, anemia, and inflammation. Links between depression, or change in mood, and fatigue are
variable among studies. One group did a pre/post treatment study of 288 women in treatment for
early-stage cancer. A significant relationship was seen between depression and cancer-related
fatigue (Andrykowski, Schmidt, Salsman, Beacham, & Jacbosen, 2005). Personal characteristics
including how people cope with and handle their diagnosis can affect fatigue symptoms. A link
has been shown between decreased optimism and increased reported levels of fatigue (Bardwell,
Dimsdale, & Pierce, 2007). Sleep disturbances can be linked to fatigue, but it is hard to
determine the strength of their relationship due to other factors such as mood or hot flashes.
Anemia due to low white blood cell count and lower levels of hemoglobin are thought to be
linked to cancer-related fatigue, but a strength of the relationship hasn’t been established
(Blesch, Paice, & Wickham, 1991; Mills, Parker, Dimsdale, Sadler, & Ancoli-Israel, 2005).
Schubert et al. (2007) did a review of 18 studies examining fatigue and inflammation and they
found a significant positive association between the them. Fatigue can be associated with
reductions in physical activity (Bower, Ganz, Aziz, & Fahey, 2002). Increasing physical activity
can reduce fatigue symptoms and should be encouraged.
Exercise Recommendations
The American College of Sports Medicine conducted a roundtable in 2009 to discuss
cancer research, exercise recommendation, and the challenges facing adults being diagnosed
with cancer. After discussion and review of the literature, it was concluded that exercise is safe
during and after treatment if precaution and safety measures are considered (Schmitz et al.,
2010).

5

The roundtable discussed several goals and considerations for cancer survivors.
Improving physical aspects such as function, strength, aerobic capacity, body composition, and
flexibility are important. Exercise can also improve quality of life, body image and lower
depression/anxiety regarding illness and treatment. Reducing likelihood of remission or second
primary cancer have also been noted. Before starting an exercise program, patients should allow
time to recover after surgery. Breast cancer survivors should contact a medical professional if
they have any arm or shoulder issues due to treatment before starting an exercise program. Upper
body exercises should be reduced or discontinued if swelling occurs or symptoms change in the
arms and shoulders. Activity can continue once the subject undergoes a medical evaluation and
the issues are resolved. Injury prevention for breast cancer is also mentioned because it is vital
especially in the arms and shoulders. Subjects with or at risk for lymphedema should wear a
compression sleeve. Fracture risk should be noted for subjects with osteoporosis, bony
metastases, or ones undergoing hormonal therapy (Schmitz et al., 2010).
Specific suggestions form the Department of Health and Human Services also were
highlighted. General exercise recommendation are as follows: cardiovascular training 150
minutes of moderate intensity or 75 minutes of vigorous intensity or a combination of the two,
strength training 2-3 days including all major muscle groups. This recommendation can be
followed by cancer survivors, but they are advised to do what they can tolerate. They suggest to
avoid inactivity. Return to normal activities of daily living and exercise as soon as possible
during or after nonsurgical treatment. It is recommended to meet the age appropriate exercise
guidelines. Resistance training should start with a supervised program with low resistance and to
progress in small increments. For breast cancer survivors, it is advised to watch for symptoms in
the arms and shoulders including lymphedema (Haskell & Nelson, 2008).
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Previous Research
In a study done by Yagli et al. (2015), quality of life and fatigue were evaluated in a yoga
and aerobics training settings. Several tests were used a quality of life tool, a 6-Minute Walk Test
(Guidelines for the Six-Minute Walk Test, 2002) to measure functional capacity, fatigue
perception was evaluated with the fatigue severity scale (Krupp, LaRocca, Muir-Nash, &
Steinberg, 1989). The subjects were split into two groups. The first group did submaximal
exercise for six weeks three days a week for thirty minutes. The second group did yoga in
addition to the aerobic training. Both groups increased distance in the 6-Minute Walk Test. After
training, there was a significant decrease in leg fatigue, overall fatigue, and dyspnea. Quality of
life was improved across the board in both groups. While both showed decrease in fatigue, the
combination group showed a greater decrease. The authors suggest that mind-body approaches
should be added to aerobic training and rehabilitation (Yagli et al., 2015).
Hagstrom et al. (2016) conducted a study to evaluate how resistance training could affect
quality of life and fatigue. The experimental group was enrolled in supervised resistance training
three days a week for sixteen weeks. The control group was advised not to make any changes to
their normal routine. There was a significant improvement to perception of fatigue and quality of
life in the experimental group when compared to the control group.
Schneider, Hsieh, Sprod, Carter, and Hayward (2007) also found positive changes in
fatigue. Their study included 113 women diagnosed with breast cancer. The subjects were put
into two groups for a six-month program. One group participated in exercise during treatment
and the other group after treatment. Pulmonary function, cardiovascular endurance, and fatigue
were assessed in both groups. The during treatment group showed improvement in
cardiopulmonary function and reduced behavioral, sensory, and total fatigue. The after-treatment
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group showed a decrease in blood pressure and resting heart rate and reduced behavioral,
affective, sensory, cognitive/mood and total fatigue. Based on this study, the authors concluded
that moderate intensity, prescriptive exercise reduced fatigue and maintained or improved
cardiovascular and pulmonary function during or after treatment.
Other researchers have looked at exercise interventions versus normal care for
depression. This study included 120 women with breast cancer that were taking aromatase
inhibitors. They were evenly split into a control and intervention group. The study was
conducted over a year, but some subjects only made it to six months. The intervention group was
assigned to supervised strength training twice a week and 150 minutes of aerobic activity. The
aerobic exercise was primarily walking, but some subjects chose a stationary bike or elliptical.
They were measured on the Center for Epidemiological Studies: Depression Scale (Radloff,
1977). The results were significantly different between the two groups. The exercise group saw a
4.7 point, or 36%, decrease in scores verses a 0.3 point, or 2%, decrease in usual care
(Winterhalter, Cartmel, & Irwin, 2015).
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Methods
Study Subjects and Recruitment
Subjects were recruited from the Baptist Women's Health Center, Baptist Cancer, and
greater Memphis area between February 2018 to September 2018. Eligible subjects were
English-speaking women who have been previously diagnosed with breast cancer and are
currently free of disease. They must be in remission and have no metastatic cancer. Be in
remission for no more than 10 years. It is required that subjects perform the exercises without
complications and be able to participate in all sessions in the eight-week program. They must
have transportation to all meetings. They were excluded if they had chronic issues that could be
exacerbated by exercise including, but not limited to, osteoporosis, uncontrolled hypertension,
diabetes, and cardiac disease. They were excluded if they were participating in another study or
are in an exercise and/or dietary intervention.
Those that met the criteria then completed a Physical Activity Readiness Questionnaire
(PAR-Q) (1997). If they answered yes to any question on the PAR-Q, they were required to get a
signed waver created for this study from their physician entitled the Physical Medical Clearance
Form. Eligible women were then interviewed by the lead investigator in room 161 of the Field
House on the University of Memphis campus. The lead investigator provided details of the study
and answered any questions related to the study. The eligible subject then signed the informed
consent forms, a demographic survey designed for this study entitled Participant Characteristics
Form, and provided the PAR-Q (1997) and medical clearance if needed. Two subjects were
enrolled into the study. One subject dropped out prior to data collection due to family
obligations.
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Procedures
The study subject was enrolled in an eight-week exercise training program that met for
one hour twice a week. The design of the class followed recommendations from the American
College of Sports Medicine (Garber et al., 2011). Meeting twice a week provided more
flexibility for the subject. The subject in the study completed a quality of life survey (Ferrell,
Hassey-Dow, & Grant, 2012), 6-minute walk test (Guidelines for the Six-Minute Walk Test,
2002), and fatigue severity scale survey (Krupp, LaRocca, Muir-Nash, & Steinberg, 1989) before
the exercise intervention started and before the final exercise session.
Paper copies of the quality of life and fatigue surveys were provided at the interview and
collected after the final exercise session, and the subject was asked to answer every question
honestly. In the beginning, the subject took both surveys three days in a row. The average of
each question was be taken to establish a baseline. The surveys were then completed once at the
end of the study.
The 6-minute walk test was conducted at the University of Memphis inside the Field
House. Retesting was done at the same time of day to minimize intraday variability. For each
testing session, the subject rested in a chair for at least 10 minutes prior to the test. A
measurement of the resting pulse was taken. The subject stood and rated their baseline fatigue
and dyspnea using the 15- Grade Borg Scale that is scaled from 6 to 20 with 6 being very light
and 20 being hard (Borg, 1982). The subject was instructed to walk, not jog or run, as far as
possible in 6 minutes. The investigator set the timer 6 minutes and the lap counter to zero. The
subject was positioned at the start line. The timer started when the subject began walking. Within
15 seconds of the end of the test, the tester told the subject the remaining time. When the time
was up, the subject was instructed to stop in place. The investigator walked over to the subject
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and recorded the post Borg fatigue and dyspnea data and distance covered (Guidelines for the
Six-Minute Walk Test, 2002).
Exercise Intervention
In this study, each exercise session was conducted by the lead investigator. Each session
consisted of a ten-minute warm up, forty minutes of exercise, and ten-minute cool down. Each
exercise was explained by the instructor before the subject attempted them. Musculoskeletal
exercises were initially prescribed at three sets of ten repetitions. All upper body exercises were
limited to 15 pounds on one side. The classes were broken down into three segments with
specific goals:
•

Weeks 1-4: Fundamentals
o Learn fundamental exercise recommendation- How many minutes to exercise a
week and how to find an appropriate weight per exercise.
o Talk test- walk the track or the fitness room
o Learn basic exercises which included:
§

Leg extension, flexion, abduction, and adduction

§

Abdominal exercises

§

Upper body exercises that will utilize major muscle groups includingpectoral, latissimus dorsi, rhomboid, trapezius, deltoid, bicep, and tricep
muscles

o Learn appropriate stretches
•

Weeks 5-8: Circuit
o There were stations set up to complete leg, arm, and ab exercises. The subject
picked their favorite exercises per muscle group from each station. This allowed
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the subject to practice building a program and using an appropriate weight per
exercise. The subject was also instructed to increase their total volume of weight
per exercise by altering some combination of weights, reps, and/or sets.
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Results
Subject Information
The subject of this study is a 52-year-old African American female. The subject was
diagnosed with stage 3 breast cancer and has been 5 years removed from diagnosis. The subject’s
treatment involved a combination of chemotherapy and radiation, a double mastectomy with
reconstruction, and is currently on both Tamoxifen and aromatase inhibitors.
Quantitative Results
Fatigue
Table 1: Results of the 6 Minute Walk Test (Guidelines for the Six-Minute Walk Test, 2002).
The data reflects the changes in walk test data pre and post intervention.
MEASUREMENTS
PRE
POST
HEART RATE (PRE INTERVENTION) *
LEVEL OF SHORTNESS OF BREATH (PRE INTERVENTION) ‡
LEVEL OF FATIGUE (PRE INTERVENTION) ‡
DISTANCE WALKED (PRE INTERVENTION) †
HEART RATE (POST INTERVENTION) *
LEVEL OF SHORTNESS OF BREATH (POST INTERVENTION) ‡
LEVEL OF FATIGE (POST INTERVENTION) ‡
DISTANCE WALKED (POST INTERVENTION) †
* measured in beats per minute
‡ measured using the 15 point Borg Scale (Borg, 1982)
† distance walked in feet

78
9
11

102
12
11

90
9

1,215.5
114
10

10

11
1,315

Level of shortness of breath and level of fatigue were evaluated using the 15 point Borg
Scale. On the scale, 9 is very light, 11 is light, and 12 was between light and somewhat hard
(Borg, 1982). The pre intervention 6-minute walk test was conducted in the evening before the
first exercise intervention. The subject had caffeine six hours prior, food thirty minutes prior,
and water two hours prior. The final 6-minute walk test was conducted in the evening prior to the
final exercise intervention. The subject had caffeine, water, and food ten minutes before the test
was conducted. The subject’s heart rate increased by 24 beats per minute during both tests.
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Distance walked increased 99.5 feet and the speed increased from 2.30 miles/hour to 2.49
miles/hour. (Table 1).
Table 2: Fatigue Severity Scale; This table models the Fatigue Severity Scale (Krupp, LaRocca,
Muir-Nash, &Steinberg, 1989).
QUESTION
PRE
POST
1. MY MOTIVATION IS LOWER WHEN I AM FATIGUED. •
5
4
2. EXERCISE BRINGS ON MY FATIGUE. •
4
6
3. I AM EASILY FATIGUED. •
6
4
4. FATIGUE INTERFERES WITH MY PHYSICAL
4
4
FUNCTIONING. •
5. FATIGUE CAUSES FREQUENT PROBLEMS FOR ME. •
3.67
5
6. MY FATIGUE PREVENTS SUSTAINED PHYSICAL
3
4
FUNCTIONING. •
7. FATIGUE INTERFERES WITH CARRYING OUT CERTAIN
3
4
DUTIES AND RESPONSIBILITIES. •
8. FATIGUE IS AMONG MY MOST DISABLING SYMPTOMS. • 3.67
4
9. FATIGUE INTERFERS WITH MY WORK, FAMILY, OR
2
4
SOCIAL LIFE. •
GLOBAL FATIGUE **
7
7
• all items were scaled as 1; strongly disagree and 7; strongly agree
** all items were scaled as 0; worse and 10; normal
The questions regarding fatigue interfering with work, family, or social life and exercise
brings me to fatigue worsened by two points. This was followed closely by fatigue causes
frequent problems for me. The questions my fatigue prevents sustained physical functioning and
fatigue interferes with carrying out certain duties and responsibilities worsened by one point.
This was followed by fatigue is among my most disabling symptoms. There was no change to
the question regarding fatigue interfering with physical function. There was slight improvement
in the question my motivation is lower when I am fatigued. The best results are found in the
question I am easily fatigued. There was no change to the question regarding global fatigue; the
subject rated it a 7 out of 10. The subject scored 34.34 points on the Fatigue Severity Scale pre
intervention and 39 points post intervention (Table 2).
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Quality of Life
Table 3: Physical Well-Being; These questions are pulled from the physical well-being section of
the quality of life survey (Ferrell, Hassey-Dow, & Grant, 2012).
QUESTIONS
PRE
POST
1. FATIGUE ‡‡
5
5
2. APPETITE CHANGES ‡‡
5.33
6
3. ACHES OR PAIN ‡‡
9
9
4. SLEEP CHANGES ‡‡
6.34
6
5. CONSTIPATION ‡‡
0
0
6. NAUSEA ‡‡
3.67
3
7. MENSTRUAL CHANGES OR FERTILITY ‡‡
0
0
8. OVERALL PHYSICAL HEALTH ††
4
6
‡‡ all items were scored as 0; no problem and 10; severe problem
†† all items were scored as 0; extremely poor and 10; excellent
There was improvement to overall physical health, sleep changes, and nausea. There was
no change to fatigue, aches or pain, constipation, and menstrual changes or fertility. Appetite
changes was the only physical symptom that was worsened during the post test (Table 3).
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Table 4: Psychological Well-Being; These questions are pulled from the psychological wellbeing section of the quality of life survey (Ferrell, Hassey-Dow, & Grant, 2012).
QUESTIONS
PRE
POST
9. HOW DIFFICULT IS IT FOR YOU TO COPE TODAY AS A
3.34
1
RESULT OF YOUR DISEASE AND TREATMENT? ••
10. HOW GOOD IS YOUR QUALITY OF LIFE? ††
7
8
11. HOW MUCH HAPPINESS DO YOU FEEL? ***
6
9
12. DO YOU FEEL LIKE YOU ARE IN CONTROL OF THINGS IN
8
9
YOUR LIFE? ‡‡‡
13. HOW SATISFYING IS YOUR LIFE? ‡‡‡
5
8
14. HOW IS YOUR PRESENT ABILITY TO CONCENTRATE OR TO
REMEMBER THINGS? ††
15. HOW USEFUL DO YOU FEEL? †††
16. HAS YOUR ILLNESS OR TREATMENT CAUSED CHANGES IN
YOUR APPEARANCE? †††
17. HAS YOUR ILLNESS OR TREATMENT CAUSED CHANGES IN
YOUR SELF CONCEPT (THE WAY YOU SEE YOURSELF)? †††
18. HOW DISTRESSING WAS YOUR INITIAL DIAGNOSIS •••
19. HOW DISTRESSING WAS YOUR CANCER TREATMENT •••
20. HOW DISTRESSING IS THE TIME SINCE YOUR TREATMENT
WAS COMPLETE? •••
21. HOW MUCH ANXIETY DO YOU HAVE? ***
22. HOW MUCH DEPRESSION DO YOU HAVE? ***
23. TO WHAT EXTENT ARE YOU FEARFUL OF FUTURE
DIAGNOSTIC TESTS? ****
24. TO WHAT EXTENT ARE YOU FEARFUL OF A SECOND
CANCER? ****
25. TO WHAT EXTENT ARE YOU FEARFUL OF RECURRENCE OF
YOUR CANCER? ****
26. TO WHAT EXTENT ARE YOU FEARFUL OF SPREADING
(METASTASIS) OF YOUR CANCER? ****
†† all items were scored as 0; extremely poor and 10; excellent
•• all items were scored as 0; not at all difficult and 10; very difficult
*** all items were scored as 0; none at all/not at all and 10; a great deal
‡‡‡ all items were scored as 0; not at all and 10; completely
††† all items were scored as 0; not at all and 10; extremely
••• all items were scored as 0; not at all distressing and 10; very distressing
**** all items were scored as 0; no fear and 10; extreme fear

3

8

3
2

7
7

5.34

7

7
8
3

6
9
6

0
1
0

1
0
1

0

0

0

0

0

0

There was an increase in feeling of their illness/treatment caused changes in their
appearance and self concept. The subject reported a lessening of difficulty coping as a result of
their disease or treatment, increase in quality of life and happiness, decrease in depression,
16

increased satisfaction with life, improvements with concentration and memory, control of things
in their life, and increased feelings of usefulness. There was no change in fear of metastatic
cancer, cancer recurrence, or developing a second cancer. There was a slight increase in fear of
future diagnostic tests and anxiety. There was an increase in how distressing the time since their
treatment was complete and how distressing their cancer treatment was. There was a decrease in
how distressing their initial diagnosis was (Table 4).
Table 5: Social Concerns; These questions are pulled from the social concerns section of the
quality of life survey (Ferrell, Hassey-Dow, & Grant, 2012).
QUESTIONS
PRE
POST
27. HOW DISTRESSING HAS ILLNESS BEEN FOR YOUR
1
5
FAMILY? ***
28. IS THE AMOUNT OF SUPPORT YOU RECEIVED FROM
2
4
OTHERS SUFFICIENT TO MEET YOUR NEEDS? ***
29. IS YOUR CONTINUING HEALTH CARE INTERFERING WITH 6
3
YOUR PERSONAL RELATIONSHIPS? ***
30. IS YOUR SEXUALITY IMPACTED BY YOUR ILLNESS? ***
1
2
31. TO WHAT DEGREE HAS YOUR ILLNESS AND TREATMENT
9
7
INTERFERED WITH YOUR EMPLOYMENT? ‡‡
32. TO WHAT DEGREE HAS YOUR ILLNESS AND TREATMENT
5
5
INTERFERED WITH YOUR ACTIVITIES AT HOME? ‡‡
33. HOW MUCH ISOLATION DO YOU FEEL IS CAUSED BY
0
3
YOUR ILLNESS OR TREATMENT? ***
34. HOW MUCH FINANCIAL BURDEN HAVE YOU INCURRED
10
7
AS A RESULT OF YOUR ILLNESS AND TREATMENT? ***
‡‡ all items were scored as 0; no problem and 10; severe problem
*** all items were scored as 0; none at all/not at all and 10; a great deal
The subject reported an increase in how distressing their illness has been for their family,
how much isolation they felt was caused by their illness or treatment, and their sexuality is
impacted by their illness. There was no change in what degree has their illness and treatment
interfered with their activities at home. The subject felt there was increase in feelings of support
from others being sufficient. The subject’s perception of financial burden due to their illness,
how health care interfering with personal relationships, and how their illness interfered with
employment improved (Table 5).
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Table 6: Spiritual Concerns; These questions are pulled from the spiritual concerns section of the
quality of life survey (Ferrell, Hassey-Dow, & Grant, 2012).
QUESTIONS
PRE
POST
35. HOW IMPORTANT TO YOU IS YOUR PARTICIPATION IN
9
10
RELIGIOUS ACTIVITIES SUCH AS PRAYING, GOING TO
CHURCH? ‡‡‡‡
36. HOW IMPORTANT TO YOU ARE OTHER SPIRITUAL
8
10
ACTIVITIES SUCH AS MEDITATION? ‡‡‡‡
37. HOW MUCH HAS YOUR SPIRITUAL LIFE CHANGED AS A
10
10
RESULT OF CANCER DIAGNOSIS? ††††
38. HOW MUCH UNCERTAINTY DO YOU FEEL ABOUT YOUR
0
2
FUTURE? ‡‡‡‡
39. TO WHAT EXTENT HAS YOUR ILLNESS MADE POSITIVE
7
10
CHANGES IN YOUR LIFE? ***
40. DO YOU SENSE A PURPOSE/MISSION FOR YOUR LIFE OR A
9
10
REASON FOR BEING ALIVE? ***
41. HOW HOPEFUL DO YOU FEEL? ‡‡‡‡
9
9
*** all items were scored as 0; none at all/not at all and 10; a great deal
‡‡‡‡ all items were scored as 0; not at all and 10; very
†††† all items were scored as 0; less important and 10; more important
There was no change to how hopeful the subject felt or how their spiritual life changed as
a result of cancer diagnosis. The subject felt slightly more uncertainty about their future. The
subject felt an increase in the importance of participating in religious and spiritual activities, their
illness made a positive change in their life, and a sense of purpose and/or reason for being alive
(Table 6).
Table 7: Results of the Quality of Life Survey
IMPROVEMENT
DATA
OR BEST
NO CHANGE
WORSENED
OUTCOME
NUMBER OUT
5
9
OF 41
25
QUESTIONS
PERCENTAGE
61%
12%
22%
%*****
***** calculated by taking the number out of 41 questions and dividing by 41

NEITHER
2
5%

The changes to the data is broken down into four categories: improvement or best
outcome, no change, worsening, and change that is neither improved nor worsened. Best
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outcome means the pre and post data were scored at the best outcome with no change. Those
changes that are neither improved nor worsened are things that have changed, but can be
subjective as to it being a positive or negative changes.
Qualitative Results
The subject was confident in their understanding of exercise and what is appropriate for
them. Since the conclusion of this study, the subject has continued to exercise and has seen a
weight reduction associated with exercise. During the final two weeks of the study, the subject
was able to successfully build exercise sessions that encompassed increase in individual exercise
volume. This individual exercise volume is based on the total volume principle through a
manipulation of weight, repetitions, and sets. The subject built a program that targeted multiple
muscle groups first followed by single muscle groups. Two months after the conclusion of the
study, the subject reached out to the lead investigator to discuss their current exercise routine.
The subject is continuing to exercise, is losing weight as a result, and feels very confident and
empowered to exercise.
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Discussion
Interpretation of Results
Pain was the most severe problem for both pre and post QofL surveys. This aligns with
the findings of Hassey-Dow, Ferrell, Leigh, and Gulasekaram (1996). As previously mentioned
there is a strong relationship between pain and the 6MWT (Galiano-Castillo et al, 2016). This
could contribute to the slower pace of the 6MWT (Guidelines for the Six-Minute Walk Test,
2002) results in this study. Fear of pain may inhibit exercise intensity resulting in the subject
walking slower than physically possible. Both scores were below the severe fatigue score of 42
and above established by Stone et al. (1999).
Following pain, sleep changes, appetite changes, and fatigue were the most problematic
physical concerns followed by nausea. There were no reported problems with constipation or
menstrual changes or fertility. These results differ slightly from those of Hassey-Dow, Ferrell,
Leigh, and Gulasekaram (1996). They found that pain, fatigue, and menstrual changes or fertility
were problematic. The subject of this study is postmenopausal unlike the mixed sample of the
Hassey-Dow study. This could explain the difference in menstrual and fertility issues.
The subject had little to no fear of future diagnostic testing, a second cancer, cancer
recurrence, or the spreading of cancer, anxiety, or depression both before and after the study
concluded. This contrasts the findings of Hassey-Dow, Ferrell, Leigh, and Gulasekaram (1996).
When asked what aspects of the illness or treatment were distressing, there was an increase in
severity in regards to cancer treatment and time since treatment. This could be due to the
increased discussion around the subject’s cancer treatment due to enrollment in the study. There
were also improvements in ability to cope, happiness, feelings of control of things, satisfaction in
life, feelings of usefulness, and ability to concentrate or remember things. There was a sense of
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hopefulness and a purpose seen in the subject’s spiritual well-being. The pre data indicated a
strong spiritual well-being with increases to 10/10 across most of the post data answers.
It is interesting to note how the perception of quality of life changed during this study.
There were changes in the post survey that would seem to be unaffected by the intervention. This
is most prevalent in the social concerns section. The question regarding the distressing impact of
illness on the family went from relatively none to halfway between none and a great deal. This
section also encompassed a diversity questions regarding support of others, home environment,
health care, and financial aspects. All questions in this section had changed over the course of the
intervention even though a change in exercise should not influence these topics.
The primary hypothesis of this study stated exercise will improve quality of life and
decrease fatigue in the study subject. The Fatigue Severity Scale increased in fatigue severity by
4.66 points and the question regarding fatigue in the QofL survey did not change. This aspect of
the hypothesis is rejected. This could be confounded by an onset of gout of the lower extremities,
a fall unrelated to the exercise intervention, and an increase in exercise that could contribute to
overall perception of fatigue.
Overall quality of life has many contributing factors and it can be a challenge to access
them. The results of the pre and post data are mixed. The design of the study could influence
these outcomes. The pre data was averaged over three days leading up the intervention. The post
data was taken once before the final exercise session. The post data only captures what happened
that day with no variation over a period of time.

21

Exercise Design
The secondary hypothesis of this study was to foster learning and the self-efficacy of the
study subject. This was achieved with the unique exercise intervention. To first understand the
need for a new design, it is important to know what is commonly done in the literature. Many
similar studies design their inventions around heart rate reserve and repetition max of a set of
cardiovascular and weight barring equipment (Hagstrom et al., 2016; Shobeiri, Masoumi,
Niavesh, Moghadam, & Karami, 2016). This design is easy to duplicate and compare to the
greater body of literature. The drawback to this design is that it requires a knowledge base the lay
person in the study would not typically have.
In contrast, the exercise intervention in this study focused on creating an exercise routine
based on the recommendations from the American College of Sports Medicine (Garber et al.,
2011). This started with fostering an understanding of how to build a muscular strength routine
with appropriate exercises using the principle of compound exercises first followed by isolated
exercises. The subject was given a variety of exercises in the beginning and taught the
appropriate weight for each based on three sets of ten reps. The total volume principle of
increasing exercise volume through a manipulation of weights, repetition, and/or sets was later
introduced. By the end of the study, the subject was building their own routine. This differs from
the previously mentioned study that had a set routine with incremental resistance changes. The
unique design of this study aided in the increased confidence of the subject to sustain an exercise
routine. The subject also felt they could take their knowledge and encourage others to learn from
them.
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Limitations
This study has some limitations. The limited sample size inhibited the use of statistical
analysis of the results. Ideally future studies will include a larger sample size with a diverse
group of subjects. The study was short in duration with only seventy-five percent of the sessions
met. There was no control for changes in other factors that could influence quality of life and
fatigue such as sleep, diet, environmental stressors, and changes in exercise unrelated to the
study.
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Conclusion
A structured exercise program was shown to improve exercise knowledge and adherence
with the study subject. Fatigue did not improve as the original hypothesis predicted. The results
of the quality of life survey were mixed with only a sixty-one percent of items improving or
having the best outcome.

24

References
Andrykowski, Schmidt, Salsman, Beacham, & Jacbosen. (2005). Use of a case definition
approach to identify cancer-related fatigue in women undergoing adjuvant therapy for
breast cancer. Journal of Clinical Oncology, 23 (27), 6613-22.
Bardwell & Ancoli-Israel. (2008). Breast cancer and fatigue. Sleep Med
Clin, 3(1), 61-71.
Bardwell, Dimsdale, & Pierce. (2007). Risk factors for fatigue in women
treated for early-stage breast cancer. Psycho-oncology, 16(3), 21-22.
Blesch, Paice, & Wickham. (1991). Correlates of fatigue in people
with breast and lung cancer. Oncology Nursing Forum, 18, 81-87.
Borg (1982). Psychophysical bases of perceived exertion. Med Sci Sports Exercise, 14(5), 377381.
Bower, Ganz, Aziz, & Fahey. (2002). Fatigue and pro inflammatory cytokine
activity in breast cancer survivors. Psychosomatic Medicine, 64, 604-611.
Cella. (1994). Functional Assessment of Cancer Therapy Scales, Version 3. Chicago:
Rush-Presbyterian-St. Luke’s Medical Center. Rush Cancer Institute.
Ferrell, Hassey-Dow, & Grant. (2012). Quality of life patient/cancer survivor
version (QOL-CSV). Measurement Instrument Database for the Social
Science. Retrieved from www.midss.ie
Galiano-Castillo, Arroyo-Morales, Ariza-Garcia, Sánchez-Salado, FernándezLao, Cantarero-Villanueva, & Martín-Martín. (2016). The six-minute walk test as a
measure of health in breast cancer patients. Journal of Aging and Physical Activity, 24(4),
508-515.

25

Ganz & Bower. (2007). Cancer related fatigue: A focus on breast cancer and
Hodgkin's disease survivors. Acta Oncologica, 46(4), 474-479.
Garber, Blissmer, Deschenes, Franklin, Lamonte, Lee, Nieman, & Swain (2011). Quantity
and Quality of Exercise for Developing and Maintaining Cardiorespiratory,
Musculoskeletal, and Neuromotor Fitness in Apparently Healthy Adults: Guidance for
Prescribing Exercise. American College of Sports Medicine, 1334-1359.
Guidelines for the Six-Minute Walk Test; (2002) Retrieved from the American Thoracic
Society.
Hagstrom, Marshall, Lonsdale, Cheema, Singh, & Green. (2016). Resistance training
improves fatigue and quality of life in previously sedentary breast cancer survivors: A
randomized controlled trial. European Journal of Cancer Care, 25(5), 784-794.
Haskell & Nelson. (2008). Physical activity guidelines advisory committee report,
2008. Washington, D.C: U.S. Dept. of Health and Human Services. Retrieved from
https://health.gov/paguidelines/2008/pdf/paguide.pdf
Hassey- Dow & Ferrell. (1995). Quality of life perceptions among cured cancer
survivors. Oncology Nursing Form, 22(6), 915-22.
Hassey-Dow, Ferrell, Leigh, & Gulasekaram. (1996). An
evaluation of the quality of life among long-term survivors of breast cancer. Breast
Cancer Research and Treatment, 39(3), 261-273.
Krupp, LaRocca, Muir-Nash, & Steinberg (1989). The fatigue severity scale. Application to
patients with multiple sclerosis and systemic lupus erythematosus. Arch Neurol, 46(10),
1121-3.

26

Mills, Parker, Dimsdale, Sadler, & Ancoli-Israel. (2005). The relationship between fatigue
and quality of life and inflammation during anthracycline-based chemotherapy in breast
cancer. Biol Psychol, 69(1), 85-96.
Physical Activity Readiness Questionnaire (PAR-Q); (1997) Retrieved from the American
College of Sports Medicine
Radloff. (1977). The CES-D Scale: a self-report depression scale for research in the general
population. Applied Psychological Measurement, 1, 385-401.
Schmitz, Courneya, Matthews, Demark-Wahnefried, Galvão, Pinto, . . . Schwartz. (2010).
American college of sports medicine roundtable on exercise guidelines for cancer
survivors. Medicine and Science in Sports and Exercise, 42(7), 1409-26.
Schneider, Hsieh, Sprod, Carter, & Hayward. (2007). Effects of
supervised exercise training on cardiopulmonary function and fatigue in breast cancer
survivors during and after treatment. Cancer, 110(4), 918-925.
Schubert, Hong, Natarajan, Mills, & Dimsdale. (2007). The association between
fatigue and inflammatory markers levels in cancer patients: A quantitative review. Brain
Behave Immun, 21(4), 413-427.
Shobeiri, Masoumi, Niavesh, Moghadam, & Karami. (2016). The impact of aerobic
exercise on quality of life in women with breast cancer: A randomized controlled trial.
Journal of Research in Health Sciences, (16)3, 127-132.
Stone, Hardy, Broadley, Tookman, Kurowska, & A'Hern. (1999).
Fatigue in advanced cancer: A prospective controlled cross-sectional study. British
Journal of Cancer, 79(9/10), 1479-86.

27

Stone, Richards, A'Hern, & Hardy. (2000). A study to investigate the
prevalence, severity and correlates of fatigue among patients with cancer in comparison
with a control group of volunteers without cancer. Annals of Oncology, 11(5), 561-567.
U.S. breast cancer statistics. (2019). Retrieved from breastcancer.org
Winterhalter, Cartmel, & Irwin. (2015). The effect of exercise vs. usual care on depression
in breast cancer survivors: The Hormones and Exercise (HOPE) Study. ProQuest.
Yağlı, Şener, Arıkan, Sağlam, Inal Ince, Savci, Kutukcu, Altundağ, Kaya, Kutluk, & Özışık
(2015). Do Yoga and Aerobic Exercise Training Have Impact on Functional Capacity,
Fatigue, Peripheral Muscle Strength, and Quality of Life in Breast Cancer Survivors?
Integrative Cancer Therapies, 14(2), 125-132.

28

Appendix
Literature Review
Introduction
According to United States Breast Cancer Statistics (2019), 1 in every 8 women in the
United States will develop invasive breast cancer in her lifetime. As of 2019, over 3.1 million
women have been diagnosed with breast cancer. With early detection and advancing treatment,
women are living longer after being diagnosed with this disease. Research into the long-term
effects of survivorship is essential. It needs to be noted that this form of cancer can have lasting
effects including decreased quality of life and symptoms of fatigue. This paper will review this
important topic. First, recommendations for exercise as well as specific consideration for safety
will be addressed. It will also validate a quality of life survey with the purpose of use for future
thesis work. Lastly, factors associated with fatigue will be discussed with the understanding that
cancer related fatigue is subjective person to person.
Exercise Recommendations for Cancer Survivors
The American College of Sports Medicine conducted a roundtable in 2009 to discuss
cancer research, exercise recommendation, and the challenges facing adults diagnosed with
cancer. After discussion and review of the literature, it was concluded that exercise is safe during
and after treatment if precaution and safety measures are considered (Schmitz et al., 2010). This
section highlights important information from the roundtable for both cancer and breast cancer
specific recommendations.
The roundtable discussed several goals and considerations for cancer survivors.
Improving physical aspects such as function, strength, aerobic capacity, body composition, and
flexibility are important. Exercise can also improve quality of life, body image and lower
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depression and anxiety regarding illness and treatment. Reducing likelihood of remission or
second primary cancer have also been noted. Before starting an exercise program, patients
should allow time to recover after surgery. Breast cancer survivors should contact a medical
professional if they have any arm or shoulder problems due to treatment before starting an
exercise program. Upper body exercises should be reduced or stopped if swelling occurs or
symptoms change in the arms and shoulders. Activity can continue once the participant
undergoes a medical evaluation and the issues are resolved. Reconstructive surgery effects the
muscles around the arms and shoulders. Surgical interventions to remove axillary lymph nodes
increase the risk for lymphedema. Due to these common surgical interventions, injury prevention
it is vital especially in the arms and shoulders. Participants with or at risk for lymphedema
should wear a compression sleeve. Fracture risk should be noted for participants with
osteoporosis, bony metastases, or ones undergoing hormonal therapy (Schmitz et al., 2010).
Specific suggestions form the Department of Health and Human Services also were
highlighted. General exercise recommendation are as follows: cardiovascular training 150
minutes of moderate intensity or 75 minutes of vigorous intensity or a combination of the two,
strength training 2-3 days including all major muscle groups. This recommendation can be
followed by cancer survivors, but they are advised to do what they can tolerate (Haskell &
Nelson, 2008). They suggest to avoid inactivity. Return to normal activities of daily living and
exercise as soon as possible during or after nonsurgical treatment. It is recommended to meet the
age appropriate exercise guidelines. Resistance training should start with a supervised program
with low resistance and to progress in small increments. For breast cancer survivors, it is advised
to watch for symptoms in the arms and shoulders including lymphedema. If symptoms occur,
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reduce the resistance or stop upper-body exercises until symptoms are gone (Haskell & Nelson,
2008).
Quality of Life
Breast Cancer and Quality of Life
Researchers from the City of Hope did a study to evaluate quality of life in breast cancer
survivors. This study surveyed 294 women using three surveys the Quality of Life- Cancer
Survivors Tool (Ferrell, Hassey-Dow, & Grant, 2012), and the Function Assessment of Cancer
Therapy (Cella, 1994) tool, and demographical tool. Much attention has been placed on women
in active cancer treatment. These researchers emphasized the importance of looking at the quality
of life for breast cancer survivors after treatment. We need to understand how women live and
cope with this disease. Four domains were reviewed: physical, psychological, social, and
spiritual well-being. On the physical side, nausea, constipation, changes in appetite, menstrual/
fertility change, sleep, fatigue, and aches/pains were reported. On the psychological side, distress
from cancer and treatment were seen as well as fear of the cancer coming back. Anxiety and
depression were also noted. Social well-being concerns included being a burden on family and
friends, changes in sexuality, and work related issues/stress. It is interesting to report that in
spiritual well-being they felt hopeful and that they had a new life purpose. In the discussion
portion, the authors emphasized the need for further research into fatigue management and
holistic approaches such as strength training (Hassey-Dow, Ferrell, Leigh, & Gulasekaram,
1996).
Ferrell et al. (1996) conducted a study with 21 breast cancer survivors using the same
four domains as the previous study. Menstrual changes, fertility changes, fatigue, and pain were
the worse outcomes in the physical domain. Fear of metastatic cancer, fear of recurrence, distress
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from surgery, fear of future tests or a second cancer, and impact on self-concept were found in
the psychological domain. Family distress was most problematic in the social domain. The
spiritual domain found uncertainty was an issue while most items in this domain were positive.
Harrington et al. (2010) conducted a systematic review of literature regarding the longterm symptoms of cancer survivorship. They found that breast cancer survivors had sleep
disturbances, depressive symptoms, anxiety, pain, functional limitations, and sexual dysfunction.
Measurement of the Quality of Life in Cancer Survivors
A quality of life survey was developed by Grant, Padilla, and Ferrell, all researchers at
the City of Hope National Medical Centre. The survey was revised after a year long pilot study
conducted by Hassey-Dow and Ferrell. The final version of the survey consists of 41 questions
with four domains: physical, psychological, social, and spiritual well-being (Ferrell, HasseyDow, & Grant, 2012). Ferrell, Hassey-Dow, and Grant used an earlier version of this survey in
1995 to study members of the National Coalition for Cancer Survivorship (Ferrell, Hassey-Dow,
& Grant, 1995). It consisted of three parts, a demographics tool, Quality of Life- Cancer
Survivors Tool (Ferrell, Hassey-Dow, & Grant, 2012), and the Function Assessment of Cancer
Therapy (Cella, 1994). The survey was mailed to 1,200 members with responses from 686
members.
Reliability of the test was established by doing a test-retest of 110 people by having them
do the survey twice two weeks apart. The test-retest reliability was r=.89 overall with subscales
physical r=.88, psychological r=.88, social r=.81, and spiritual r=.90. A second measure of
reliability was to test internal consistency using Cronbach’s coefficient to measure the agreement
between items and subscales of the instrument. The overall score of r=.93. This indicated internal
consistency was high. Subgroups scores were social spiritual r=0.71, social r=.81, physical r=.77,
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and psychological r=.89.
Validity tests were run and the following highlights a few of them. This survey had
evolved over 15 years by investigators at the City of Hope. The survey was refined by reviewing
literature, investigators’ clinical experience, and pilot testing based on qualitative data from
interviews with five long-term cancer survivors. The second measure of validity was a regression
equation used to find factors most predictive of quality of life for cancer survivors. Fourteen
independent variables including: control, aches/pain, uncertainty, satisfaction, future,
appearance, fatigue, spiritual, finances, family, purpose, self concept, and support were picked
from the survey based on their expected influence on overall quality of life. When put into the
equation, these factors accounted for 91% of the variance in quality of life overall.
Now that the survey can be validated, it is important to understand the concerns survivors
are facing. The goal of this study was to look at the long term affects for cancer survivors and to
identify areas for support, education, and counseling. New treatments and interventions have
increased the lifespan of cancer survivors. With this change, quality of life needs to be evaluated
for people surviving the disease. Survivors also have a voice on new platforms and are willing to
share their stories which has led to debates on the topic of political and health policies (Leigh &
Logan, 1991). Survivors are also discussing their firsthand experience in literature (LaTour,
1994; Bushkin, 1993). With the attention and spotlight on them, it is important to focus on long
term needs and concerns of adult cancer survivors. The physical and psychological effects of
cancer are important, and this study identified the late effects of sexual and intimacy issues, pain,
fatigue, physical decline, and cognitive impairments. These issues are not life threatening, but
can affect daily living and coping.
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Depression, anxiety, isolation, loneliness, and a fear of going into remission are major
concerns of cancer survivors (Ferrell, Hassey-Dow, & Grant, 2012; Hassey-Dow, 1992).
Survivors are also concerned about the changes to their family dynamics and friendships. They
may feel the need to hide their emotions from their family leading them to feel isolated from
their support group. Cancer support groups have become critical in helping survivors cope and
decreases feelings of loneliness and isolation. Work related fears are also important to discuss.
Survivors feel concerned about what should be disclosed to their employers, being discriminated
against, or stigmas attached to them (Hoffman, 1989). Spirituality is another important domain
in this survey. The areas of focus in this domain are primarily loneliness and uncertainty over the
future (Kahn & Steeves; O’Conner, Wicker, & Germino, 1990). Some people turn to prayer,
meditation, outdoor activities, community service, and journal writing to help them cope
(Padilla, Grant, & Ferrell, 1992).
Based on this study from Ferrell et al. (1995) a few limitations were found. As with other
QofL studies, this sample contained few cultural groups, thus more research needs to be done in
this area. Further QOL study needs to be done with people who are neglected or require other
methods to express their lives and issues.
Fatigue
Breast Cancer and Fatigue
Bardwell and Ancoli-Isreal (2008) discussed several issues with fatigue in breast cancer
survivors. Roughly 30% of breast cancer survivors experience varied levels of fatigue initially
after treatment and has been shown to last for up to ten years after diagnosis (Ganz & Bower,
2007). Fatigue is associated with feelings of distress, sleeplessness, and depression. Some
women find it hard to tell the difference between these issues. It can be hard to define fatigue

34

because it has both physical and psychological components. With all the confusion, it is
important for researches to clearly define what they refer to as fatigue in their work.
The underlying mechanism of fatigue is hard to define because it varies from patient to
patient. Bardwell and Ancoli-Isreal (2008) have found some strong links to fatigue: depression,
personal characteristics, sleep, anemia, and inflammation. Links between depression, or change
in mood, and fatigue are variable among studies. One group did a pre/post treatment study of 288
women in treatment for early-stage cancer. A significant relationship was seen between
depression and cancer-related fatigue (Andrykowski, Schmidt, Salsman, Beacham, & Jacobsen,
2005). Personal characteristics including how people cope with and handle their diagnosis can
affect fatigue symptoms. A link has been shown between decreased optimism and increased
reported levels of fatigue (Bardwell, Dimsdale, & Pierce, 2007). Sleep disturbances can be
linked to fatigue, but it is hard to determine the strength of their relationship due to other factors
such as mood or hot flashes. Anemia due to low white blood cell count and lower levels of
hemoglobin are thought to be linked to cancer-related fatigue, but a strength of the relationship
hasn’t been established (Blesch, Paice, & Wickham, 1991; Mills, Parker, Dimsdale, Sadler, &
Ancoli-Israel, 2005). Schubert et al. (2007) did a review of 18 studies examining fatigue and
inflammation and they found a significant positive association between the them.
Some studies found that fatigue can be associated with reductions in physical activity
(Bower, Ganz, Aziz, & Fahey, 2002; Berger & Higginbotham, 2000). Increasing physical
activity can reduce fatigue symptoms and should be encouraged. A cycle seems to occur when
increased fatigue leads to decreased activity. There is strong evidence to support exercise
interventions (Bardwell & Ancoli-Israel, 2008).
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Measuring Fatigue in Cancer Survivors
The 6-minute walk test (6MWT) (Guidelines for the Six-Minute Walk Test, 2002) and
Fatigue Severity Scale (FSS) (Krupp, LaRocca, Muir-Nash, & Steinberg, 1989) are commonly
used to evaluate fatigue. Galiano-Castillo et al. evaluated the 6MWT as a tool for measuring
physical function as it relates to fitness levels, quality of life, body composition, cancer
symptoms, and psychological state. It is important to understand how these measures influence
performance on the test and thus our understanding of aerobic capacity. They performed the test
on a treadmill with 87 breast cancer patients. The participant was told to walk as far as they can
in 6 minutes while increasing or decreasing the speed as appropriate. They found no influence on
performance based on cancer stage, lymphedema status, surgery, and type of adjuvant therapy.
There was a relationship between 6MWT and fatigue, overall health, physical and emotional
function, pain, dyspnea, cognitive and social function, loss of appetite, and body mass. They
concluded that the test correlates with various aspects of health in this population. The strongest
relationship was between 6MWT and pain. Pain is a common symptom of cancer treatment; thus,
higher pain levels can be associated with lower aerobic capacity. Inactivity can lead to increased
pain, fatigue, and lower muscular strength. Fear of pain can also inhibit daily activity. (GalianoCastillo et al., 2016).
Fatigue can also be measured via questionnaire. Many questionnaires have been used to
evaluate fatigue. The most common tool is the Fatigue Severity Scale (Krupp, LaRocca, MuirNash, & Steinberg, 1989), which consists of nine questions to evaluate fatigue and how it
influences someone’s life. Each question has a range of 1 (strongly disagree) to 7 (strongly
agree). The scores can range from 9 (minimum fatigue) and 63 (maximum fatigue). A study
conducted by Stone et al. (1999) used this tool to evaluate inpatient, elderly patients with
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advanced cancer. They found that the elderly non cancer control group scored less than 42 in the
95 percentile. They concluded that severe fatigue for the cancer group was a score of 42 or
th

greater. There was a significant relationship between fatigue, pain, and dyspnea in the cancer
patients. A year later Stone et al. (2000) conducted a similar study and found that 15% of
recently diagnosed breast cancer patients had severe fatigue. There was a significant relationship
between fatigue severity and quality of life which was found to be true for both the cancer and
control group. The relationship was more significant in the cancer group.
Effects of Exercise on Quality of Life and Fatigue
It is important to understand how exercise can positively impact both quality of life and
fatigue. In a study done by Yagli et al. (2015) these two factors were evaluated in a yoga and
aerobics training settings. Several tests were used including the European Organization for
Research and Treatment of Cancer Quality of Life C30 (Cankurtaran, Ozalp, Soygur, Ozer,
Akbiyik, & Bottomley, 2008), a 6-Minute Walk Test (Guidelines for the Six-Minute Walk Test,
2002) to measure functional capacity, fatigue perception were evaluated with the Fatigue
Severity Scale (Krupp, LaRocca, Muir-Nash, & Steinberg, 1989). The subjects were split into
two groups. The first group did submaximal exercise for six weeks three days a week for thirty
minutes. The second group did yoga in addition to the aerobic training. Both groups increased
distance in the 6-Minute Walk Test (Guidelines for the Six-Minute Walk Test, 2002). After
training, there was a significant decrease in leg fatigue, fatigue, and dyspnea. QofL was
improved across the board in both groups. While both showed decrease in fatigue, the
combination group showed a greater decrease. The authors suggest that mind-body approaches
should be added to aerobic training and rehabilitation (Yagli et al., 2015).
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Schneider et al. (2007) also found positive changes in fatigue. Their study included 113
women diagnosed with breast cancer. The participants were put into two groups for a 6-month
program. One group participated in exercise during treatment and the other group after treatment.
Pulmonary function, cardiovascular endurance, and fatigue were assessed in both groups. The
during treatment group showed improvement in cardiopulmonary function and reduced
behavioral, sensory, and total fatigue. The after treatment group showed a decrease in blood
pressure and resting heart rate and reduced behavioral, affective, sensory, cognitive/mood and
total fatigue. Based on this study, the authors concluded that moderate intensity, prescriptive
exercise reduced fatigue and maintained or improved cardiovascular and pulmonary function
during or after treatment (Schneider, Hsieh, Sprod, Carter, & Hayward, 2007).
Hagstrom et al. (2015) conducted a study to evaluate how resistance training could affect
quality of life and fatigue. This was measured using the Functional Assessment of Chronic
Illness Therapy – Fatigue scale (Webster, Cella, & Yost, 2003) and Functional Assessment of
Cancer Therapy – General scale (Brucker, Yost, Cashy, Webster, & Cella, 2005). The
experimental group was enrolled in supervised resistance training three days a week for sixteen
weeks. The control group was advised not to make any changes to their normal routine. There
was a significant improvement to perception of fatigue and quality of life in the experimental
group when compared to the control group (Hagstrom et al., 2015).
Other researchers have looked at exercise interventions versus normal care for
depression. This study included 120 women with breast cancer that were taking aromatase
inhibitors. They were evenly split into a control and intervention group. The study was
conducted over a year, but some participants only made it to six months. The intervention group
was assigned to supervised strength training twice a week and 150 minutes of aerobic activity.
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The aerobic exercise was primarily walking, but some participants chose a stationary bike or
elliptical. They were measured on the Center for Epidemiological Studies: Depression Scale
(Radloff, 1977). The results were significantly different between the two groups. The exercise
group saw a 4.7 point, or 36%, decrease in scores verses a 0.3 point, or 2%, decrease in usual
care (Winterhalter, Cartmel, & Irwin, 2015).
Conclusion
Knowing that 1 in every 8 women are affected by breast cancer means it will impact
almost everyone. If someone is not directly affected by this cancer, they may be related to or
have a friend with breast cancer. It is important to understand how long-term survivors are
affected in their day-to-day and overall quality of life. Quality of life and fatigue are complex in
nature. From this review, it is clear that quality of life is diminished and severe fatigue is
prevalent in women with a history of breast cancer. It is also established that aerobic, resistance,
or a combination of the two can improve the variables of interest to this review.
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